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from the surface of iron), there is then left only the iron surface for evolu-
tion of the hydrogen.    Hence tin then dissolves and hydrogen is liberated
from the iron.
During the period when iron is dissolving, iron is anodic, and the tin
is cathodic; electrons or "negative7' electricity flow from the iron elec-
trode to the tin. During the second phase, while tin is dissolving and *
hydrogen is being liberated from the iron electrode, the current flows in
the opposite direction to that of the first period. This reversal of the
current was observed by Kohman and Sanborn.
Lueck and Blair attribute this reversal of current to the higher
hydrogen overvoltage of tin compared to that of iron, which results in the
condition outlined above. This is essentially the Lueck and Blair theory.
Kohman and Sanborn do not entirely agree with the Lueck and Blair
explanation of the reversal of potential and give considerable weight to the
inhibiting effect of tin salts in solution, in respect to corrosion of the
iron. They also call attention to the precipitation of tin by proteins and
other food compounds, which in that manner remove tin from solution
and thus permit more tin to dissolve. They showed also that if oxygen is
present to act as a depolarizing agent on the tin, iron continues to dissolve
in canned apples, and the can becomes perforated because small areas of
the exposed iron of the tin plate are corroded through. Kohman showed
that the addition to canned apples of the anthocyanin color present in the
skins of apples, or the addition of logwood or quercitrin, greatly hastened
the corrosive action of this fruit on tin plate.
Culpepper and Caldwell extended Kohman's work to other fruits and
their pigments. They concluded that anthocyanin pigments not only
act as tin acceptors, i.e., precipitate tin from solution, but also act as
hydrogen acceptors, removing hydrogen'as rapidly as it is deposited on the
metal surface. On this account corrosion of the tin continues. Even-
tually much iron is exposed; local cell action ensues; iron becomes anodic
and dissolves with evolution of hydrogen or perforation of the tin plate.
The following summary may be useful: On the tin plate there are
exposed, because of imperfections in the tin coating, very small areas of
iron of the base plate. There is also a much larger area of exposed tin
than of iron. The two exposed metals are connected by the metal walls of
the can and are exposed to a solution of electrolytes, principally a solution
of fruit acids. Hydrogen ions from the fruit acids are in solution.
There is at first also some oxygen in solution. At first tin goes into solu-
tion, and hydrogen ions give up their positive charges and deposit on the
iron as atomic hydrogen. Oxygen removes the atomic hydrogen to form
water, and detinning is thereby accelerated. Some tin is precipitated by
such, substances as pigments and proteins of the food product. Eventu-